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Abstract
Objectives—To test the cost-effectiveness of a home-based depression program, Beat the Blues 
(BTB).
Design—We conducted a cost-effectiveness analysis as part of a previously reported randomized 
controlled trial that tested BTB versus a wait-list control group.
Setting—Community-dwelling older African American adults.
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Participants—African Americans who were ≥55 years of age, English speaking, cognitively 
intact (MMSE ≥24), and had depressive symptoms (PHQ-9 score ≥5) (N=129).
Intervention—Participants randomly assigned to BTB received up to 10 home visits over a 
period of 4 months by licensed social workers who provided care management, referral/linkage, 
stress reduction, depression education, and behavioral activation to help participants achieve self-
identified goals.
Measurements—Incremental cost effectiveness ratios (ICERs) of BTB versus wait-list controls 
during the 4-month study period. The primary ICER was defined as cost/quality-adjusted life year 
using the EQ-5D and secondarily using the HUI-3. Additional ICERs were calculated using 
clinical measures (cost per depression improvement, cost per depression remission). Costs 
included BTB intervention, depression-related healthcare visits and medications, caregiver time, 
and social services.
Results—BTB cost per participant per month was $146. Base case ICERs were $64,896 per 
QALY (EQ-5D) and $36,875 per QALY (HUI-3). Incremental cost per depression improvement 
was $2,906 and per remission was $3,507. Univariate and probabilistic sensitivity analyses yielded 
cost/QALY range of $20,500-$76,500.
Conclusion—Based on the range of cost effectiveness values resulting from this study, BTB is a 
cost-effective treatment for managing depressive symptoms in older African Americans that 
compares favorably with the cost effectiveness of previously tested approaches.
Keywords
depression; cost; cost-effectiveness; health utility; African American
INTRODUCTION
Depression causes significant morbidity in older adults.1,2 Although antidepressants and 
traditional psychotherapy remain mainstays of therapy, cost-effective non pharmacologic 
treatments are needed, particularly for older adult and minority populations.3–6 Previous 
studies have examined the cost-effectiveness of depression treatments involving both 
pharmacologic agents and non-pharmacological programs or models of care; however, these 
studies vary widely with regard to the populations studied and the interventions and 
economic methods employed. Results indicate a wide range of incremental cost-
effectiveness ratios (ICERs) from $2,500-$460,000/ quality-adjusted life year (QALY).7–14 
Furthermore, none of these studies has evaluated the cost-effectiveness of home and 
community-based non pharmacologic interventions and with an older African American 
population. This is important because prior studies of older African Americans have 
demonstrated that depressive symptoms are under detected and under treated, and that this 
group may have reduced access to treatments.1,15–18 As the healthcare system moves toward 
evidence-based decision-making, research on the cost-effectiveness of new models of 
mental health care that are accessible to community-dwelling minority populations and that 
provide nonpharmacological treatment options has been identified as a public health 
priority.19,20 This paper reports the cost-effectiveness (CE) of one such program—Beat the 
Blues (BTB), which was designed for and previously tested in randomized control trial of 
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African Americans. This is the first study to our knowledge that examines the CE of a novel 
nonpharmacological approach to addressing depressive symptoms in this population. 
Furthermore, our study has important methodological value in that we report detailed CE 
findings using a robust array of outcome measures, including QALYs as well as the 
remission and reduction of depressive symptoms.
METHODS
The BTB trial was conducted in collaboration between academic research centers and a 
senior center in Philadelphia. Participants were recruited from print media, presentations to 
community groups, senior center membership, and a home support program for temporarily 
medically compromised older adults. Participants underwent two sequential depression 
screenings by a trained screener over 2 weeks using the Patient Health Questionnaire-9 
(PHQ-9), a validated 9-item self-report measure widely used in clinical and research 
contexts.21,22,23 Candidates who scored ≥5 on both PHQ-9 administrations and who were 
African American, ≥55 years of age, English speaking, and cognitively intact (Mini Mental 
State Examination> 24) were eligible to participate. Study participants were randomized to 
receive the BTB intervention or to a wait list that received the intervention in its entirety 
after the 4-month follow-up (control group). All participants were assessed at baseline, 4, 
and 8 months by interviewers blinded to group assignment.
Beat the Blues Intervention
We selected treatment components of BTB that reflected best evidence and preferred coping 
mechanisms of the targeted population. Previous research and our focus group work 
conducted to inform intervention development suggested that older African Americans 
prefer nonpharmacological strategies as first-line treatment and also tend to use active 
coping mechanisms such as engaging in activities to handle daily life stressors.24,25,26 
Further, previous research suggests that depressive symptoms in this group may reflect a 
confluence of external contextual factors such as poor self-management of chronic disease 
or financial strain that warrant consideration and modification as part of a depression 
treatment program.
In up to 10 sessions over 4 months, BTB interventionists (trained, licensed social workers) 
provided depression education and care management, made referrals and linkages, taught 
stress reduction techniques, and used behavioral activation to help participants achieve self-
identified goals.25 BTB does not employ medications, but participants may have sought and 
been on medication care from a medical doctor before, during, or after study participation.
Main efficacy findings from the trial have been previously reported and indicated that BTB 
reduced depressive symptoms, anxiety, and functional difficulties; improved quality of life 
(QoL), behavioral activation, and well-being; and enhanced depression knowledge. 
Additionally, at 4 months, 44% of BTB participants were in remission compared with 27% 
of wait-listed controls.27
The cost effectiveness analysis was added to the main trial after recruitment was underway, 
and included a subset of 129 participants. Costs were reported at baseline and 4 months 
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($US 2010) and included three main categories: (1) BTB intervention (screening, 
intervention delivery, and supervision); (2) healthcare service use (inpatient, outpatient, and 
medication costs); (3) formal care giving and social service use. Work productivity losses 
were also captured but were excluded post hoc since few participants were working (n = 12). 
A detailed explanation of cost measures is provided in the supplemental appendix.
The primary effectiveness measure used in the cost effectiveness analysis was QALYs, 
which are recommended as the preferred outcome measure in societal CE studies.28 QALYs 
were measured at baseline and 4 months using the Euro-QoL 5D (EQ-5D), which includes 5 
domains (mobility, self-care, daily activities, pain/discomfort, depression/anxiety) scored 
along 3 levels (no problems, some problems, extreme problems). The study was powered to 
detect a EQ-5D score difference of .098 between BTB and wait list control with power 0.8, 
which is within reasonable expectations based on prior research. A scoring algorithm based 
on US preference weights was used to convert EQ-5D health states to utilities.30 We chose 
EQ-5D because of the availability of US scoring and the instrument’s simplicity. Owing to 
its limited number of domains and few levels within each domain, we decided to also 
capture QALYs using the Health Utilities Index, v.3 (HUI-3). HUI-3 consists of 40 items 
that capture 8 attributes of health-related QoL: vision, hearing, speech, ambulation, 
dexterity, emotion, cognition, and pain.31 The scoring algorithm was obtained from Health 
Utilities Inc. and is based on Canadian health preference weights. Utility scores from both 
instruments range from 0–1, with a higher score indicating better quality-adjusted life. To 
convert utilities into QALYs, we calculated the area under the curve of observed utility for 
the 4-month period. This reflects the change in utility experienced by each group.
We also calculated CE using clinical measures, specifically, cost per depression remission 
and cost per reduction in depressive symptoms. Reduction of symptom severity and 
remission and reduction were also the primary outcomes of the main trial as measured by the 
PHQ-9. Using a recall period of 2 weeks for the presence of 9 symptoms, the PHQ-9 yielded 
two scores: symptom severity score from 0–27, and a diagnostic category (minimal to no 
symptoms [PHQ score 0–4], mild depression [score 5–9], moderate depression [score 10–
14], moderately severe depression [score 15–19], and severe depression [score 20–27]) 
mapping onto the DSM-IV.32 Consistent with the main trial and PHQ-9 scoring guidelines, 
we defined remission as a score <5 at 4 months.
CE was evaluated from a societal perspective and based on recommendations of the U.S. 
Public Health Service Panel on Cost-Effectiveness29 using the ICER shown below:
In this equation, the total cost and effectiveness differences of BTB and for wait list control 
were calculated as the costs (for the numerator; effectiveness for the denominator) for each 
of these two groups at 4 months minus baseline, thus representing a difference-in-difference 
approach. The denominator represented the change in outcome (baseline to 4 months) and 
was tested using the four effectiveness measures previously described: EQ-5D QALYs, 
HUI-3 QALYs, % experiencing clinical remission of depressive symptoms (PHQ-9 <5), and 
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% experiencing reduction of depressive symptoms (improvement in depression as indicated 
by movement ≥1 PHQ-9 severity category).
Consistent with best practices in economic evaluation sensitivity analyses were performed 
on our main CE ICER (EQ-5D cost/QALY). 29 A probabilistic sensitivity analysis (PSA; 
Sensitivity Analysis 1) was conducted using distributions around the cost and effectiveness 
measures to make a probabilistic statement regarding the ICER. This type of analysis is 
critical for trial-based cost effectiveness analyses, since sample sizes are typically too small 
to provide certainty in the base case ICER. The PSA was a simulation performed using Tree 
Age Pro 2009 (Tree Age Software, Inc., Williamstown MA) that consisted of 1,000 random 
iterations with the goal of determining the likelihood that BTB was cost-effective compared 
to wait-list control.
A second sensitivity analysis (Sensitivity Analysis 2) was performed to understand how the 
ICER would change if specific components of BTB intervention costs were modified. This 
consisted of a series of univariate sensitivity analyses where each component cost of BTB 
was varied by ± one standard deviation of its mean, to reveal which aspects of the program 
(i.e., interventionist travel, program delivery, and training) could be streamlined to 
maximize CE.
RESULTS
Participant Characteristics
Over a 2-year period, 703 older adults were screened for the trial of whom 241 (34.3%) 
were eligible and 208 (86.3%) were willing to participate. Of these, 129 (62.0%) were 
included in the CE study because funding for the cost study was obtained after the main trial 
had begun. The CE sample was statistically similar to the pre-CE sample (n=79) across 
baseline characteristics except percent of participants reporting pain medication (pre-CE 
sample had higher % reporting pain medication likely due to a change in the way pain 
medications were recorded for the CE sample). At 4 months, the cost study included 57 
participants in the BTB and 56 in the wait-list control (Figure 1).
Characteristics of the cost study sample (n=129) were as follows: the mean age was 68.7 
years; 79.1% were female, 45.7% completed at least a high school education; the mean 
baseline PHQ-9 score was 12.6. There were no statistically significant differences at 
baseline between those randomized to BTB (n=68) versus the wait-list control (n=61) except 
that fewer BTB participants lived alone than did those in the wait-list control (P = 0.002) 
(Table 1).
Cost of BTB and Service Use
The total cost of implementing BTB was $146/person/month or $585/person over the 4-
months, and the total cost difference at 4 months (BTB-wait list control) was $491. This 
additional cost in the BTB treatment group was largely driven by the costs of the 
intervention. Differences in service use costs were not statistically significant. The cost of 
depression-related doctor calls and visits (mean/person, during the 4 months) for the BTB 
treatment group was $3.96 compared with $2.68 per wait-list control. Medication costs for 
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the BTB treatment group were $159.32 (mean/person, during the 4 months) versus $196.97 
for wait-list control. For caregiver services, BTB treatment group costs were $95.54 (mean/
person during the 4 months) versus $38.12 per wait-list control. Spending on social services 
for BTB participants was also slightly more than for those in the wait-list control (means/
person during the 4 months were $96.86 vs. $89.98, respectively). Costs of complementary/
alternative medicine use were similar for the BTB treatment group and wait-list control.
Effectiveness
At baseline, the BTB group’s EQ-5D utility (0.566) was slightly lower than wait-list 
controls (0.582; not statistically significant). By 4 months, the BTB group experienced a 
mean EQ-5D utility of 0.665 (0.099 increase) with the wait-list control utility 0.635 (0.053 
increase). For HUI-3, at baseline the BTB group’s utility (0.335) was lower than that of the 
wait-list control (0.432; not statistically significant). By 4 months, the BTB group’s utility 
was 0.479 (0.144 increase), whereas the utility for wait-list controls was 0.496. Thus, the 
magnitude of utility increase for HUI-3 was greater than EQ-5D for both study groups.
In terms of clinical effectiveness, 71.9% of BTB CE participants experienced a reduction in 
depressive symptoms to a lower PHQ-9 severity, compared with 60.7% in the wait-list 
control. Additionally, 38.6% of BTB participants experienced clinical remission of 
depression at 4 months, compared with 28.6% in the wait-list control.
Cost-Effectiveness
The ICER of BTB compared with wait-list controls was $64,896 and $36,875 for EQ-5D 
and HUI-3 derived QALYs, respectively. The ICER for clinical depression measures was 
$3,507 per participant experiencing a reduction in depressive symptoms to a lower severity 
category, and $2,906/participant experiencing remission of depressive symptoms (Table 2).
Sensitivity analyses conducted using the ICER resulting from our main health utility 
measure, cost/EQ-5D derived QALY (Sensitivity Analysis 1, shown in Figure 2), revealed a 
majority (91%) of the simulated ICERs in the upper right quadrant of the CE plane, 
indicating that, in most cases, BTB treatment costs more than wait-list control but is more 
effective.
For Sensitivity Analysis 2, when the cost of each component of BTB was modified within 
one standard deviation of its mean to determine which exerted the greatest impact on the 
ICER, we found that travel and BTB delivery were most significant (Figure 3). Specifically, 
when interventionist travel costs (mileage + labor) varied from $37 to $385, the ICER 
ranged from $42,000/QALY- $88,000/QALY. When the cost of BTB program delivery 
(e.g., home sessions) varied from $64-$330, the ICER ranged from $47,000/QALY- 
$82,000/QALY. Materials and interventionist follow-up contacts also affected the ICER, but 
to a lesser extent.
DISCUSSION
This is the first CE analysis of a home-based nonpharmacological depression program 
designed for older African Americans, a growing population for which disparities in access 
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to and receipt of mental health treatments persist. The ICERs from two measures were 
$36,875/QALY (HUI-3) and $64,896/QALY (EQ-5D). Based on these ICERs, BTB’s 
incremental cost effectiveness falls within the societal CE funding thresholds generally 
reported in the literature (US $50,000-$100,000/QALY) 32 and is in the range of ICERs 
previously reported for pharmacological and nonpharmacological depression 
interventions.7,8,9–12 Thus, BTB’s CE may support its adoption for older African Americans 
with depressive symptoms, but ultimately the decision to adopt it will depend upon what 
cost/QALY decision-makers are willing to pay.
It should be noted that more participants reported taking antidepressant(s) at baseline in 
BTB versus the wait list control group. Hence it is reasonable to question whether the 
QALY improvements in BTB were influenced by more participants taking anti depressants. 
We explored this issue and found that at 4 months the number reporting antidepressants 
decreased in BTB and increased in wait list control. This shift makes it difficult to determine 
the exact influence of antidepressants on our findings, but we suspect it is not a major factor. 
Also, this positive outcome of a decline in medication use in the treatment group compared 
to an increase in medication use in the control group suggests that further research on the 
impact of BTB be explored.
Given the popularity of medications, it is worth considering how BTB’s CE compares 
specifically to antidepressants. Kendrick et al (2009) reported CE based on a trial of 
selective serotonin reuptake inhibitors plus supportive care, versus supportive care alone, for 
mild to moderate depression and reported ICERs of $32,496–$48,744/QALY.9,33 A 
Canadian study by Van Baardewijk (2005) examined incremental CE of duloxetine versus 
extended-release venlafaxine using a decision analytic model. The ICER of both duloxetine 
and extended-release venlafaxine was estimated at $20,290/QALY.13,33 Domino and 
colleagues (2008) evaluated the CE of fluoxetine alone versus in combination with a 
cognitive behavioral therapy approach, which ranged from $24,000–$123,000/QALY 
(comparison was placebo).14
Our study also reported CE from a clinical perspective using remission and reduction of 
depressive symptoms; we found ICERs to range from $2,000–$5,000. Few studies have 
reported ICERs this way. Hemels and colleagues found the cost per successfully treated 
severely depressed patient (based on achievement of remission) to be $3,537 for 
escitalopram versus $4,673 for citalopram.34 BTB’s CE compares favorably to these values.
Our analysis is comprehensive, but we acknowledge that US healthcare stakeholders—
particularly health plans—have a budgetary impetus to make decisions based on cost rather 
than CE. Though BTB would appear expensive due to travel to participants’ homes and time 
requirements, it costs only $146/participant/month for 4 months. This is comparable to the 
average wholesale prices of certain brand name antidepressants.35 Despite BTB’s 
competitive costs, it is worth exploring whether the program can be delivered via fewer 
visits without compromising its effectiveness. In addition, there may be opportunities to 
centralize services, deliver aspects of the program remotely, or create economies of scale in 
training and supervision.
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Considering our findings, it could be argued that health plans that reimburse for 
antidepressants and traditional psychotherapy should expand their benefits to include tested 
nonpharmacological programs such as BTB. Such programs are an important treatment 
option for older adults, especially those who cannot tolerate antidepressant side effects or 
are at risk for polypharmacy due to multiple concomitant medications.
This study has significant methodological importance. First, we reported CE using a variety 
of measures to fully inform healthcare decision-makers. Since the results of applied health 
economic analyses can differ widely based on what interventions are tested, what costs are 
included, and what outcomes are applied, analyzing an array of measures is critical to 
advancing the field. We demonstrated that choice in utility instrument can significantly 
affect CE calculations. The magnitude of utility improvements from theEQ-5D was less than 
HUI-3, only 0.0076 or 2.77 quality–adjusted life days (versus 0.0133 or 4.85 quality-
adjusted life days for HUI-3). This difference, although small, maybe clinically significant 
to patients. However, to a healthcare decision maker who is primarily interested in CE, the 
EQ-5D derived ICER is nearly $30,000 more than HUI-3 and calls into question which 
measure should be chosen for making programmatic decisions. One explanation for the 
utility differences may be that HUI-3 is more sensitive to change than EQ-5D in the BTB 
population; HUI-3 contains many more items relevant to the intervention and its domains 
are specifically relevant to older adults (e.g., cognition, ambulation, and sensory domains 
encompassing vision and hearing). In future studies, it may be useful to employ a new 
version of EQ-5D that contains 5 response levels (EQ-5D-5L), potentially offering greater 
precision.32
Limitations
There are several limitations to this analysis. First, findings may not be generalizable to 
other populations (e.g., Caucasians or other minorities), and the four month time horizon 
prohibits a determination of BTB’s long-term CE. However, it should be noted that the main 
trial found that treatment benefits endured from 4 to 8 months for the BTB group without 
further intervention. Second, the wait-list control experienced improvements in depressive 
symptoms and improvements in quality-adjusted life, perhaps as a consequence of taking 
part in the trial. Therefore, our findings may not represent the cost effectiveness of BTB vs. 
true usual care.
Further, the sample size for this study was smaller than that of the BTB main trial, but it met 
our recruitment goals for the CE study. Further, we modeled the impact of uncertainty by 
performing comprehensive sensitivity analyses, consistent with best practices in economic 
evaluation.28 Since a goal of CE studies is to inform decision makers by providing a range 
of results, sensitivity analyses are critical. It should also be pointed out that the sample size 
for the EQ-5D was slightly greater than it was for the HUI-3; a post-hoc review of the data 
collection forms suggests that interviewers in some cases had difficulty administering the 
HUI-3, resulting in 21/226 (9.3%) of HUI-3 batteries being unscorable (10/113 baseline and 
11/113 at 4 months). Future research involving HUI-3 would benefit from more focused 
interviewer training to ensure smooth administration. Finally, certain categories of service 
use costs (healthcare, care giving, and social services) were captured using a 30-day recall, 
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which was shorter than the 4-month period between assessments. For these categories, we 
conservatively assumed that utilization during the past 30 days represented all utilization 
during the 4 months; but it is possible that some participants sought more frequent care.
CONCLUSION
BTB is a novel nonpharmacological program involving a partnership with a senior center for 
its delivery. Based on commonly stated willingness to pay thresholds, BTB may be a cost-
effective treatment option for managing depressive symptoms in older African Americans. 
Findings suggest that the program may have an acceptable CE, though more robust 
examination of the program in a larger and longer study would be worthwhile. We also 
identified potential opportunities to reduce BTB costs. Although BTB was tested with an 
older African American urban community, we believe that its focus on addressing social 
ecological factors that impinge upon mood may be a highly relevant treatment approach for 
other minority populations and individuals with low socio-economic status. As the 
population ages and healthcare budgets experience continued strains, economic analyses 
such as these and for diverse older adult populations are critically needed to understand the 
value of nonpharmacological modalities to healthcare decision-makers.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
Acknowledgments
Funding Source: This work was supported by the National Institute of Mental Health [#RO1 MH 079814, 
RC1MH09077].
References
1. Tai-Seale M, McGuire T, Colenda C, et al. Two-minute mental health care for elderly patients: 
Inside primary care visits. J Am Geriatr Soc. 2007; 55:1903–1911. [PubMed: 18081668] 
2. Ell K. Depression care for the elderly: Reducing barriers to evidence-based practice. Home Health 
Care Serv Q. 2006; 24:115–148. [PubMed: 16803741] 
3. Fournier JC, DeRubeis RJ, Hollon SD, et al. Antidepressant drug effects and depression severity: A 
patient-level meta-analysis. JAMA. 2010; 303:47–53. [PubMed: 20051569] 
4. Conner KO, Copeland VC, Grote NK, et al. Mental health treatment seeking among older adults 
with depression: The impact of stigma and race. Am J Geriatr Psychiatry. 2010; 18:531–543. 
[PubMed: 20220602] 
5. Richardson K, Ananou A, Lafortune L, et al. Variation over time in the association between 
polypharmacy and mortality in the older population. Drugs Aging. 2011; 28:547–560. [PubMed: 
21721599] 
6. Givens JL, Datto CJ, Ruckdeschel K, et al. Older patients’ aversion to antidepressants: A qualitative 
study. J Gen Intern Med. 2006; 21:146–151. [PubMed: 16336620] 
7. Katon WJ, Schoenbaum M, Fan M, et al. Cost-effectiveness of improving primary care treatment of 
late-life depression. Arch Gen Psychiatry. 2005; 62:1313–1320. [PubMed: 16330719] 
8. Kozel FA, George MS, Simpson KN. Decision analysis of the cost-effectiveness of repetitive 
transcranial magnetic stimulation versus electro convulsive therapy for treatment of nonpsychotic 
severe depression. CNS Spectrums. 2004; 9:476–482. [PubMed: 15162090] 
Pizzi et al. Page 9
J Am Geriatr Soc. Author manuscript; available in PMC 2015 December 01.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
9. Kendrick T, Chatwin J, Dowrick C, et al. Randomised controlled trial to determine the clinical 
effectiveness and cost-effectiveness of selective serotonin reuptake inhibitors plus supportive care, 
versus supportive care alone, for mild to moderate depression with somatic symptoms in primary 
care: The THREAD (THREshold for AntiDepressant response) study. Health Technol Assess. 
2009; 13:1–159.
10. Pyne JM, Rost KM, Zhang M, et al. Cost-effectiveness of a primary care depression intervention. J 
Gen Intern Med. 2003; 18:432–441. [PubMed: 12823650] 
11. Rost K, Pyne JM, Dickinson LM, et al. Cost-effectiveness of enhancing primary care depression 
management on an ongoing basis. Ann Fam Med. 2005; 3:7–14. [PubMed: 15671185] 
12. Schoenbaum M, Unützer J, Sherbourne C, et al. Cost-effectiveness of practice-initiated quality 
improvement for depression: Results of a randomized controlled trial. J Am Med Assoc. 2001; 
286:1325–1330.
13. Van Baardewijk M, Vis PMJ, Einarson TR. Cost effectiveness of duloxetine compared with 
venlafaxine-XR in the treatment of major depressive disorder. Curr Med Res Opin. 2005; 
21:1271–1279. [PubMed: 16083537] 
14. Domino ME, Burns BJ, Silva SG, et al. Cost-effectiveness of treatments for adolescent depression: 
Results from TADS. Am J Psychiatry. 2008; 165:588–596. [PubMed: 18413703] 
15. Miranda J, Cooper LA. Disparities in care for depression among primary care patients. J Gen 
Intern Med. 2004; 19:120–126. [PubMed: 15009791] 
16. Gallo JJ, Bogner HR, Morales KH, et al. Patient ethnicity and the identification and active 
management of depression in late life. Arch Intern Med. 2005; 165:1962–1968. [PubMed: 
16186465] 
17. Neighbors HW, Woodward AT, Bullard KM, et al. Mental health service use among older African 
Americans: The national survey of American life. Am J Geriatr Psychiatry. 2008; 16:948–956. 
[PubMed: 19038893] 
18. Mills TL, Alea NL, Cheong JA. Differences in the indicators of depressive symptoms among a 
community sample of african-american and caucasian older adults. Community Ment Health J. 
2004; 40:309–331. [PubMed: 15453084] 
19. Callahan CM, Hendrie HC. Editorial: Mental health services research: Moving from academia to 
the community. Am J Geriatr Psychiatry. 2010; 18:460–463. [PubMed: 21217557] 
20. Alexopoulos GS, Bruce ML. A model for intervention research in late-life depression. Int J Geriatr 
Psychiatry. 2009; 24:1325–1334. [PubMed: 19391184] 
21. Gräfe K, Zipfel S, Herzog W, et al. Screening for psychiatric disorders with the Patient Health 
Questionnaire (PHQ). Results from the German validation study. Diagnostica. 2004; 50:171–181.
22. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: Validity of a brief depression severity measure. 
J Gen Intern Med. 2001; 16:606–613. [PubMed: 11556941] 
23. Kroenke K, Spitzer RL. The PHQ-9: A new depression diagnostic and severity measure. Psychiatr 
Ann. 2002; 32:509–515.
24. Kales HC, Nease DE, Sirey JA, et al. Racial differences in adherence to antidepressant treatment in 
later life. Am J Geriatr Psychiatry. 2012; 21:999–1009. [PubMed: 23602306] 
25. Gitlin LN, Harris L, McCoy M, et al. A community-integrated home based depression intervention 
for older African Americans: Description of the beat the blues randomized trial and intervention 
costs. BMC Geriatr. 2012; 12:1–11. [PubMed: 22214264] 
26. Gitlin, LN. The role of community and home-based interventions in late life depression. In: 
Richards, S.; O’Hara, M., editors. Handbook of Depression and Comorbidity. Oxford Press; in 
press
27. Gitlin LN, Harris LF, McCoy MC, et al. A Home-Based Intervention to Reduce Depressive 
Symptoms and Improve Quality of Life in Older African Americans: A Randomized Trial. Ann 
Intern Med. 2013; 159:243–252. [PubMed: 24026257] 
28. Gold M. Panel on cost-effectiveness in health and medicine. Med Care. 1996; 34:DS197–199. 
[PubMed: 8969326] 
29. Shaw JW, Johnson JA, Coons SJ. US valuation of the EQ-5D health states: Development and 
testing of the D1 valuation model. Med Care. 2005; 43:203–220. [PubMed: 15725977] 
Pizzi et al. Page 10
J Am Geriatr Soc. Author manuscript; available in PMC 2015 December 01.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
30. Horsman J, Furlong W, Feeny D, et al. The health utilities index (HUI): Concepts, measurement 
properties and applications. Health Qual Life Outcomes. 2003; 1:54. [PubMed: 14613568] 
31. Slovacek L, Slovackova B, Slanska I, et al. Quality of life and depression among metastatic breast 
cancer patients. Med Oncol. 2010; 27:958–959. [PubMed: 19771532] 
32. Diagnostic and statistical manual of mental disorders: DSM-IV. 4. Washington, D.C: American 
Psychiatric Association; 1994. 
33. Shiroiwa T, Sung YK, Fukuda T, et al. International survey on willingness-to-pay (WTP) for one 
additional QALY gained: What is the threshold of cost effectiveness? Health Econ. 2010; 19:422–
437. [PubMed: 19382128] 
34. [Accessed December 18, 2012] Currency converter (online). Available at:http://
www.bloomberg.com/markets/currencies/currency-converter/
35. Hemels MEH, Kasper S, Walter E, et al. Cost-effectiveness of escitalopram versus citalopram in 
the treatment of severe depression. Ann Pharmacother. 2004; 38:954–960. [PubMed: 15113989] 
36. Red book: Pharmacy’s fundamental reference. 114. Thomson Reuters: PDR Network; 2010. 
37. Janssen MF, Pickard AS, Golicki D, et al. Measurement properties of the EQ-5D-5L compared to 
the EQ-5D-3L across eight patient groups: A multi-country study. Qual Life Res. 2013; 22:1717–
1727. [PubMed: 23184421] 
38. National fee analyzer: Charge data for evaluating fees nationally. 1. Ingenix; 2011. 
39. DRG expert: A comprehensive guidebook to the DRG classification system. 27. Ingenix; 2011. 
40. Arnow BA, Blasey CM, Lee J, et al. Relationships among depression, chronic pain, chronic 
disabling pain, and medical costs. Psychiatr Serv. 2009; 60:344–350. [PubMed: 19252047] 
41. [Accessed May 8, 2012] CPI detailed report: Data for December 2010 (online). Available at:http://
www.bls.gov/cpi/cpid1012.pdf
42. Department of health and human services. office of the inspector general. medicaid drug price 
comparison. [Accessed June 22, 2012] Average sales price to average wholesale price (online). 
Available at:http://oig.hhs.gov/oei/reports/oei-03-05-00200.pdf
43. [Accessed May 8, 2012] Occupational employment and wages - May 2010 (online). Available at: 
http://www.bls.gov/news.release/archives/ocwage_05172011.pdf
44. [Accessed August 8, 2012] Minimum wage workers in Pennsylvania - 2010 (online). Available at: 
http://www.bls.gov/ro3/mw_pa.htm
45. Ernst, M. [Accessed May 8, 2012] Food, seniors, and service: Strategies for innovating Home-
delivered meals and other senior Hunger resources in Philadelphia (online). Available at: http://
www.phila.gov/aging/Documents/MCOA%20Food,%20Seniors%20and%20Service
%20Dec2011.pdf
46. [Accessed May 8, 2012] CCT connect fares (online). Available at: http://www.septa.org/fares/
cct.html
Pizzi et al. Page 11
J Am Geriatr Soc. Author manuscript; available in PMC 2015 December 01.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
Figure 1. 
Flow Chart of Beat the Blues Trial CE Sample. No legends
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Figure 2. 
Sensitivity Analysis 1: CE Plane and Acceptability Curve for BTB Cost per Quality-
Adjusted Life Year, performed on main EQ-5D-derived ICER. aThis figure shows the costs 
associated with BTB for each quality-adjusted life year gained compared to the wait-list 
control. bCosts were assigned a gamma distribution; utilities were based on EQ-5D findings 
and tested with a 1-gamma distribution.
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Figure 3. 
Sensitivity Analysis 2: Tornado Diagram Showing Impact of Changing BTB Intervention 
Cost Domains. aDiagram shows a one-way sensitivity analysis for the components of the 
BTB intervention that when varied between ± one standard deviation has the greatest impact 
on the main EQ-5D-derived ICER. Dollar amounts indicate the expected ICER given the 
low and high estimates for the four most sensitive cost domains. EV: expected value
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Table 1
Baseline Characteristics of BTB CE Sample (N=129)
Characteristic Pooled Sample (n=129)
BTB Intervention 
Group (n=68)
Wait-List Control 
Group (n=61) p-value
Age (mean years ±SD) 68.7 (±8.4)a 68.0 (±8.4)b 69.5, (±8.4) 0.310
Female (n, %) 102 (79.1) 56 (82.4) 46 (75.4) 0.333
Education (n, %) 0.295
 < High School 22 (17.1) 9 (13.2) 13 (21.3)
 High School 37 (28.7) 18 (26.5) 19 (31.1)
 > High School 70 (54.3) 41 (60.3) 29 (47.5)
Level of Financial Difficulty (n, %) 0.196
 Not difficult at all 27 (20.9) 10 (14.7) 17 (27.9)
 Not very difficult 18 (14.0) 10 (14.7) 8 (13.1)
 Somewhat difficult 50 (38.8) 26 (38.2) 24 (39.3)
 Very difficult 34 (26.4) 22 (32.4) 12 (19.7)
Married/Living as Married (n, %) 12 (9.3) 10 (14.7) 2 (3.3) 0.237
Living Alone (n, %) 77 (59.7) 32 (47.1) 45 (73.8) 0.002
Medications (n, %)
 Antidepressant 25 (19.4) 15 (22.1) 10 (16.4) 0.416
 Anxiolytic 22 (17.1) 13 (19.1) 9 (14.8) 0.511
 Pain 38 (29.5) 19 (27.9) 19 (31.1) 0.690
PHQ-9 Depression Severity Score (mean ±SD) 12.6 (±5.1) 13.22 (±5.3) 11.92 (±4.7) 0.146
IADL Difficulty (mean ±SD)c,d 2.02 (±0.7)a 2.07 (±0.7)b 1.97 (±0.7) 0.455
ADL Difficulty (mean ±SD)c,d 1.57 (±0.6)a 1.55 (±0.7)b 1.58 (±0.6) 0.813
Comorbidities (n, %)
 Arthritis 98 (76.0) 52 (76.5) 46 (75.4) 0.889
 High blood pressure 107 (82.9) 59 (86.8) 48 (78.7) 0.227
 High cholesterol 79 (61.2) 46 (67.6) 33 (54.1) 0.117
a
n=128
b
n=67.
c
IADL = Instrumental Activities of Daily Living; ADL = Activities of Daily Living. 
dScored on a scale from 1–5, where 1 = no difficulty and 5 = prohibitive difficulty.
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Table 2
Incremental CE Ratios (ICERs)
Incremental Cost Difference Incremental Effectiveness Difference ICER
Quality-Adjusted Life Years
 EQ-5D, BTB vs. wait-list control $491.05 0.0076a $64,896.00
 HUI-3, BTB vs. wait-list control $491.05 0.0133a $36,874.57
Clinical Measures
 Percent of participants who experienced a 
reduction in depressive symptom category on the 
PHQ-9, BTB vs. wait-list control
$491.05 11.2% $4,384.38
 Percent of participants who experienced clinical 
remission of symptoms (PHQ-9 <5) , BTB vs. wait-
list control
$491.05 10.0% $4,910.50
a
Incremental Effectiveness is presented relative to wait list control indicating that BTB produced greater effects.
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